Quantitative assessment of multi-laboratory reproducibility of SDS-PAGE assays: Digestion pattern of beta-casein and beta-lactoglobulin under simulated conditions.
A digestion protocol was applied in triplicate by ten laboratories, simulating in vivo gastric and duodenal conditions. The intra- and inter-laboratory variability in the kinetics of protein degradation was quantified, focussing on the digestion of beta-casein under gastric conditions, and of beta-lactoglobulin (beta-Lg) under duodenal conditions. The addition of surfactants such as phosphatidylcholine (PC) in the digestion mix was also evaluated. Identification and quantification of peptide bands on SDS-PAGE gels formed the basis for analysis. An average intensity loss of 69% (SD=13.5) at 5 min (89% at 10 min, with SD=5.5) was observed for beta-casein, whereas the beta-Lg duodenal digestion showed an 82% loss at 30 min (SD=14.2). Constant rates of first-order reactions showed that for fast reactions, inaccuracies in the time of first sampling contributed to the variability, which were also affected by image quality, saturation, and the splitting of time courses across gels. Breakdown products for beta-casein included ten other polypeptides, with four detected in all and two in most gels, and for beta-Lg ten polypeptides, with five detected in most, and two in two-third of the cases. Addition of PC in the gastric phase led to beta-Lg intensity loss only a quarter as large as without PC and altered beta-Lg proteolysis in the duodenal compartment.